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DETAILED ACTION 

Examiner acknowledges a submission of the amendment and arguments filed on 
October 6, 2006. Amendment and arguments have overcome rejections under 103(a). A 
new Office Action follows. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 - 6, 12, 13, 15, 16 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Baumgartner et al. (US 2004/01 13524) in view of Shen (US 
5,536,958) and Amano (US 7,032,454). Regarding Claims 1, 12 and 20, Baumgartner 
et al. disclose the capacitive membrane ultrasound transducer (Fig. 1) including a 
flexible membrane (8 and 12 in Fig. 1) adjacent a void (20 in Fig. 1). It inherently 
includes a conductor connected with the flexible membrane, since otherwise the 
transducer cannot function. 

However, it does not disclose a voltage limiting circuit. Amano teaches that the 
capacitive membrane is vulnerable to the high voltages (ESD prone, col. 1, lines 62 - 
64). Therefore, one of ordinary skill in the art would realize necessity of protecting the 
capacitive membranes against over-voltages. 
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Shen discloses the circuit protecting of the capacitive gate to substrate structure 
of the transistor against over-voltages. The voltage limiting circuits (25 and 29 in Fig. 4) 
protect the capacitive gate to substrate structure of the transistor. The reference is 
pertinent to the problem soled by the inventor, i.e. protection of the capacitive structure 
vulnerable to ESD against over-voltages. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to have modified the Baumgartner et 
al. solution by adding the voltage limiting circuit connected to the output transducer 
conductor, because according to Amano (ESD prone, col. 1 , lines 62 - 64), the 
capacitive transducers are vulnerable to the ESD and therefore, need the over-voltage 
protection. 

Regarding Claim 12, Baumgartner et al. disclose the membrane generating 
either acoustic or electric signal (paragraphs [0002] - [0007]). 

Regarding Claim 2, Baumgartner et al. disclose the conductor including an 
electrode on the flexible membrane (12 in Fig. 1) and inherently a signal trace 
connected with the electrode, since otherwise the device is inoperative. 

Regarding Claim 3, Shen et al. disclose at least one zener diode connected 
between the conductor and the ground. The couple of zeners (25 in Fig. 4) is 
connected between the input signal terminal potentially carrying the over-voltage and 
the ground. A motivation for modification of the primary reference is the same as above. 

Regarding Claim 13, Shen et al. disclose the protection circuits (25 and 29 in Fig. 
4) holding a voltage between electrodes constant when the voltage exceeds the preset 
breakdown voltage. In Baumgartner et al. system modified according to teachings of 
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Shen et al. the breakdown voltage of the zener couple is lower than the breakdown 
voltage of the membrane. A motivation for modification of the primary reference is the 
same as above. 

Regarding Claim 4 and 15, Shen et al. disclose the protection circuits including 
two zener diodes in series with opposite polarities (25 and 29 in Fig. 4). A motivation for 
modification of the primary reference is the same as above. 

Regarding Claim 5 and 6, Shen et al. disclose a first voltage source and a 
second voltage source (24 and 27 in Fig. 4). It further discloses a first couple of diodes 
(25 in Fig. 4) connected between the input terminal and the first voltage source (ground) 
and a second couple of diodes connected between the input terminal and the second 
voltage source. A motivation for modification of the primary reference is the same as 
above. 

Regarding Claim 16, Shen et al. disclose limiting the voltage with a first voltage 
source (27 in Fig. 4) and a first diode (29 in Fig. 4) connected between the input 
terminal (26 in Fig. 4) and the first voltage source. In the Baumgartner et al. device 
protected according to teachings of Shen et al. the diode is connected between one of 
the electrodes and the first voltage source. A motivation for modification of the primary 
reference is the same as above. 

Claims 7 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Baumgartner et al. in view of Shen, Amano and Van Kraukauer et al. (US 5,617,283). 
Claims 7 and 14 differ from Claims 1 and 12 rejected above by their limitations of 
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shorting two electrodes, or drawing the current away from electrodes, thus reducing the 
voltage. Kraukauer et al. discloses the over-voltage protection circuit, which shortens 
two terminals (pad and ground, i.e. 12 and Vss in Fig. 1) in a case of the over-voltage 
by activation of the protecting element (18 in Fig. 1). The protecting element (18 in Fig. 
1) is drawing the current away from the couple of terminals (12 and Vss in Fig. 1) thus 
reducing the over-voltage between them. The reference is pertinent to the problem the 
inventor was solving, i.e. providing over-voltage protection to the over-voltage sensitive 
equipment. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the Baumgartner et al. solution by adding the 
protecting element shorting the two electrodes of the protected device according to 
teachings of Krakauer et al., because the shorting (clamping) is the most effective way 
of the over-voltage protection. As Krakauer et al. stated (col. 1 , lines 26 - 39), the ESD 
clamp shunts the current associated with an ESD event away from the operating circuit 
(protected device) thus maintaining the voltage at the value known to be safe for the 
protected device. These features make the ESD clamp preferable over other solutions 
such as zener diodes. 

Claims 9 — 11. 18. 19. 21 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Baumgartner et al. in view of Shen, Amano and Wagner et al. (US 
5,430,595). Baumgartner et al., Shen and Amano disclose all the elements of Claims 1 
and 12. However, regarding Claims 9 - 1 1, 18, 19, they do no not disclose the voltage 
limiting circuit being positioned at different locations such as within a transducer probe, 
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integrated with preamplifier, or within a transducer connector. Wagner et al. disclose the 
protecting diodes (elements 21 , 22 in Fig. 2) being positioned adjacent to the protected 
elements (transistors 41, 42 in Fig. 2, col. 7, lines 3-19). Both references have the 
same problem solving area, namely protecting the electronic circuits against over- 
voltages. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the Baumgartner et al. solution by placing 
the protecting diodes adjacent to the protected element, i.e. within a transducer probe, 
integrated with the preamplifier, or within a transducer connector of an imaging system 
(again to protect the preamplifier), because as Wagner et al. state (col. 7, lines 3-19), 
it is done to minimize the resistance between the anode of the diode and the protected 
element (transistor). 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Baumgartner et al. in view of Shen, Amano, Van Kraukauer et al. and Robinson (US 
5,940,259). Claim 8 differs from Claims 1 and 7 rejected above by its limitation of the 
protecting switch including a relay. Robinson discloses the over-voltage surge 
protection switch (116 in Fig. 4) including an AC relay (66 in Fig. 3, col. 6, lines 34-48, 
1 14 in Fig. 4, col. 8, lines 12 - 19) and a DC relay (126 in Fig. 5, col. 8, lines 37 - 41). 
The reference is pertinent to the problem the inventor resolves, i.e. over-voltage surge 
protection. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the Baumgartner et al. solution by adding the 
over-voltage protection switch circuit including the relay according to teachings of 
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Robinson, because as Robinson states (col. 3, lines 49 - 57), the inductive relay coil is 
used in series with the SCR to protect the SCR against excessive current, since at high 
frequencies typical for the over-voltage surge the inductive coil presents a high 
impedance. 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Baumgartner et al. in view of Shen, Amano and Kwong (US 6,118,540). Claim 17 differs 
from Claim 12 rejected above by its limitation of shorting the first electrode to the 
second electrode at the time other than during performance. Kwong discloses the ESD 
protection circuit with the ESD switch (16 in Fig. 2) shorting two power supply terminals 
in order to protect them against ESD at the time other than during performance (col. 4, 
lines 10 - 15, 23 - 35). In the Baumgartner et al. system modified according to 
teachings of Kwong, the output terminals of the capacitive transducer are shorted by the 
switch similar to the switch of Kwong. The reference is pertinent to the problem, which 
inventor was resolving, i.e. protection against the over-voltage surge. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
have modified the Baumgartner et al. solution by providing the over-voltage surge 
protection switch according to teachings of Kwong, because as Kwong states (col.4, 
lines 29 - 35), ESD typically do not occur when the device is active and powered up. 
ESD events occur during specialized ESD testing and during handling (movement). 
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Response to Arguments 



Applicant's Arguments have been given careful consideration but they are mostly 
moot in view of new grounds of rejection. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zeev Kitov whose current telephone number is (571 ) 
272 - 2052. The examiner can normally be reached on 8:00 - 4:30. If attempts to reach 
examiner by telephone are unsuccessful, the examiner's supervisor, Brian Sircus can 
be reached on (571 ) 272 - 2800, Ext. 36. The fax phone number for organization where 
this application or proceedings is assigned is (571 ) 273-8300 for all communications. 



Conclusion 



Z.K. 

11/12/2006 



*^BRWW-5IRCUS 
SUPERVISORY PATENT EXAMINER 
TEGfWLOGY CENTER 




